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PLASTIC SHEET BARRIER ENCLOSURE, SYSTEM. AND METHOD 

FIELD OF THE INVENTION 

The invention relates to methods of isolating a space for containment of 
materials within the space, such as for the removal of harmful and/or noxious 
materials. In particular, the invention relates to methods of forming an enclosure 
to define a contained space using plastic sheeting bearing a removable pressure 
sensitive adhesive. Such plastic sheeting being for adherence to existing 
structure, in particular, for the abatement, remediation, or removal of noxious 
materials. 

BACKGROUND 

Many types of containment structures and systems have been developed, 
such as for controlling the interior environment of such an enclosed space. 
Environmental control may be desirable, for example, during the application or 
removal of material, coatings, and the like. In some cases, such application or 
removal methods are conducted to or from existing structures, such as building 
structures including interior spaces divided into rooms, hallways, stairs, and the 
like. 

In creating a containment space, a volume is enclosed, and depending on 
characteristics of the materials involved (e.g. gas, liquid, particulate, etc.), the 
enclosed volume is effectively sealed from an outside environment. That way, the 
internal environment of the containment space can be controlled. Containment 
enclosures typically utilize a barrier material to effectively define the interior 
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environment based upon existing structure (e.g. walls, ceiling, floor, doors, etc.), 
which barrier materials may also cover the various structural elements. That is 
not to say, however, that the barrier materials are utilized for masking purposes. 
Masking of structural elements is typically done for other purposes, such 
5 as to prevent damage to or application of something to the covered components. 
A barrier material may also act as a mask as such structural elements would be 
covered by the barrier material; however, the goal is still to control the interior 
space environment. The barrier material actually creates a temporary and 
removable structure within such an existing structure. 

10 In one current practice of removing harmful materials, such as asbestos, 

from a building, the surfaces of the room or hallway are covered with a plastic 
sheet. Any number of sheets can be used to enclose the desired space, which 
sheets need to be attached to the existing structure to effectively control the 
environment. The sheets are typically secured by spraying an adhesive as a 

15 primer, typically three to four inches wide, along the walls below the ceiling joint, 
attaching a plastic sheet to the adhesive primed wall using strips of duct tape over 
the plastic sheet and the adhesive, and finally securing the taped plastic sheet with 
staples or wooden strips nailed to the wall. The floor is also typically covered 
with two layers of plastic sheet with each sheet taped to the sides with duct tape. 

20 Environmental control is based not only on creation of such a containment 

space, such as by the use of barrier materials, but also on the ability to maintain 
the enclosed space as desired for the relevant period of time. For asbestos 
removal, the environment must be strictly controlled during the entire abatement 
process. Any breach of the environment can have potentially negative 

25 consequences as particulate material may escape the controlled environment. 

According to many state codes governing asbestos removal procedures, breaches 
of such a controlled environment may need to be recorded and maintained. 
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According to the manner of creating an enclosed environment described 
above using plastic sheeting, adhesive applied along the sheet edges and taping 
techniques, one significant possibility for environment breach over time is the 
falling of one or more sheets from a wall or ceiling. The possibility of such 
5 occurring is exasperated because, for asbestos removal, environmental control 
also includes the maintenance of negative pressure within the enclosed 
environment. To do this, an exhaust structure is usually defined through a door 
opening or the like leading to the building space to be abated. An exhaust 
typically includes a fan sealingly connected to the barrier materials for drawing air 

10 from the space and leading to a filter system for removal of any airborne particles 
or the like. Controlled air into the space can also be provided to create the desired 
air flow and negative pressure. 

However, such air flow and negative pressure can have a deleterious effect 
on the barrier materials, such a plastic sheeting. The sheeting tends to pull from 

1 5 the walls and billow from the wall, floor and ceiling surfaces away from the edges 
that are adhered to the walls, ceiling and floor. Billowing tends then to cause a 
peeling action of the sheeting from the surfaces, which peeling force acts against 
the cohesive force of the adhesive to the surfaces. Adhesives that are typically 
used for containment are usually chosen for the best holding power and are not 

20 usually chosen to be removable (meaning the sheets can be removed from the 

surfaces), so that damage often occurs, but the ability to remove is usually based 
upon the ability to peel the sheeting from the surfaces of the room. As such, a 
peeling action, such as caused by billowing, can cause a plastic sheet to fall from 
a wall, ceiling, or floor surface, which can further create a undesirable breach in 

25 the environmental control of a containment space. 
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SUMMARY OF THE INVENTION 

The present invention provides an improved method for creating 
containment spaces based upon the use of a barrier material, such as a plastic film, 
with improved holding power, preferably provided by better adhesion control, of 
5 the material to the structure of the space for effective containment and thus better 
environmental control of the space. The present invention is particularly 
advantageous in maintaining such a contained space over a time period even 
where forces are created, such as a negative pressure, tending to work against the 
holding power of the barrier materials to the structural surfaces. In particular, it is 

10 desirable to create better and more controlled holding power of barrier materials 
to structural surfaces and to reduce sheet billowing or sheet sagging as such may 
occur over time and under specific forces like negative pressure. 

The present invention also provides a method for containing and/or 
isolating noxious materials found inside of a structure formed of non-working 

1 5 surfaces and working surfaces (surfaces to be exposed to work on) so that these 
materials can be safely removed. The method includes forming an enclosure to 
contain the noxious material by attaching a layer of a flexible barrier sheet (such 
as plastic film), having a removable holding system, preferably a pressure 
sensitive adhesive, covering at least one edge zone and an intermediate zone of a 

20 first major surface of the sheet, to at least one non-working surface of the structure 
to form an enclosure around the space from which the materials are to be 
removed. For example, the enclosure can be bounded on at least one side by an 
adhesive coated plastic sheet and on at least one other side by a working surface 
bearing a noxious material. The enclosure may further include other elements, 

25 such as, for example, non-working surfaces that are not covered by adhesive 
coated plastic sheeting and or plastic film(s) that are not adhesive coated. 
Examples of enclosures include a room having a plurality of walls, a ceiling, and a 
floor, and at least a part of one of the walls, ceiling, or floor can be covered with 
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the adhesive coated plastic sheet in accordance with one aspect of the present 
invention; a portion of a hallway with a floor that may be covered with an 
adhesive coated plastic sheet and the open ends of the hallway can be draped with 
plastic film that is not adhesive coated; and a plastic sheet having removable 
5 pressure sensitive adhesive located adjacent to one or both lateral edges on one or 
both sides of the plastic sheet, and the adhesive along the edge can be attached to 
a portion of a ceiling so as to surround a space bounded by the plastic sheet and 
the ceiling. 

As used herein, noxious materials refer to particulate materials that can be 
10 hazardous or irritating to mammalian health. Examples of noxious materials that 
can be removed using this method include, but are not limited to, dust, asbestos, 
lead, radioactive particles, molds, viruses, and other biohazardous materials. The 
present invention finds particular applicability to such noxious material removal 
processes, but also has much greater applicability to any contained situation 
1 5 including where no working surfaces are provided, but where a controlled internal 
environment is desired, such as for medical, or cleanliness, or other isolation 
purposes. 

As used herein, a structure is a framework around a space, and may 
include, for example, a building; a room within a building; a hallway; an attic; a 

20 pipe chase; a portion of a room; a tunnel; and a space within a boat, motor vehicle, 
or aircraft; and the like. The framework can include any number of structural 
elements, and in some cases includes non-working surfaces that are to be isolated 
while noxious materials or working surfaces are removed. Surfaces, either 
working or non-working, may include the surfaces of a floor, a wall, a ceiling, 

25 fixtures (as may be provided on any floor, ceiling or wall surface) or any 

combination thereof. Working surfaces are meant to include, but are not limited 
to, contaminated surfaces that contain noxious materials within them or on them, 
and surfaces or portions of surfaces that need to be removed in order to gain 
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access to the noxious materials, e.g., walls that contain noxious materials or 
ceiling tiles that need to be removed to gain access to asbestos insulation around 
steam pipes, respectively. Working surfaces may also include surfaces to which a 
treatment or other application of any process is to be conducted. 
5 As used herein a removable pressure sensitive adhesive is one that is 

normally tacky at room temperature, adheres to a surface when applied with 
pressure, preferably light pressure, and is substantially removable without leaving 
significant adhesive residue and/or with minimal visible damage to the surface. 
Damage to the surface may include leaving adhesive residue on the surface, 

10 removal of floor wax, removal of paint, removal or tearing of drywall paper, 

removal of pieces of wallboard, etc. Any adhesive according to one aspect of the 
present invention preferably has sufficient shear and peel strength to hold the 
barrier sheet material attached to the surface to be isolated until it is removed. 
The ability to hold such a barrier sheet in position is also based upon many other 

1 5 factors, including sheet size, weight and positioning, the area of the sheet coated 
with adhesive, the cohesive nature between the adhesive and the surfaces of the 
sheet and the positioning surface, and the adhesive composition and coating 
weight and pattern. It is preferable that adhesives be used based upon the 
application surface material so that after removal of the adhesive coated sheet, no 

20 more than 10% of the surface area that had been in contact with the adhesive of 
the adhesive coated sheet will have adhesive residue. More preferably, no more 
than 5% of that surface area will have adhesive residue. 

The adhesive may be coated onto the barrier sheet as a continuous coating, 
a patterned coating, e.g., dots, stripes, polygons, logos and the like. It is useful to 

25 have the adhesive coated on at least one lateral edge of the one major surface of 

the barrier sheet, and also, the adhesive may be coated on both lateral edges of one 
major surface of the barrier sheet. The adhesive may also be coated on the lateral 
edges of both major surfaces of the sheet. In accordance with one aspect of the 
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present invention, an intermediate adhesive zone is preferable because any one or 
more adhesion zones between the barrier sheet edges will improve barrier sheet 
performance by reducing billowing or sagging as may occur under environmental 
conditions. Such environmental conditions may result from naturally created 
5 conditions of any kind or as may be created under artificial influences like 
negative pressure. 

The removable adhesive on the plastic sheet may cover as much of at least 
one major surface as needed to keep the sheet adhered to the surface until the 
abatement process is completed. The adhesive may cover up to about 20% of the 

10 one major surface for some applications, such as for enclosures that do not need to 
be subjected to reduced or increased pressure conditions. For enclosures that are 
subject to pressure changes, it is useful to have more than 20% of the plastic sheet 
surface coated with adhesive. For some abatement processes, it may be useful to 
have at least 50% of the sheet surface covered with adhesive, and in some cases it 

1 5 may be preferable to have at least 80% of the sheet surface covered with adhesive. 
In applications in which the enclosure must withstand the force generated by a 
negative pressure (and thus a billowing effect in addition to sagging), it may be 
preferable to have at least 90% of the sheet surface covered with adhesive, and in 
some instances, it may be preferable to have substantially all of one major surface 

20 covered with adhesive. 

In addition to methods of creating containment spaces and of removing 
materials from working surfaces, the present invention further comprises the 
application of a barrier system to structural elements of a preexisting structure. In 
some cases, such structure may have one or more non- working surfaces and one 

25 or more working surfaces and a barrier sheet having first and second major 

surfaces, the sheet bearing a removable pressure sensitive adhesive on edge and 
intermediate zones, preferably covering 20% or more of its surface area. The 
adhesive can thus be disposed between the sheet and at least one non-working 
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surface so as to form an enclosure to isolate a noxious or other material from the 
non-working surface. 

Another alternative embodiment of the invention is a barrier system 
applicable to a structure having at least one non-working surface and one working 
surface, and a barrier sheet material having first and second major surfaces, the 
sheet material bearing a removable pressure sensitive adhesive on at least 50%, of 
its surface area, and the adhesive being disposable between the sheeting and the at 
least one working surface so as to form an enclosure to isolate and contain a 
noxious material. 

Another alternative embodiment of the invention is a barrier system 
applicable to a structure having at least one non-working surface and one working 
surface, and a barrier sheet material having first and second major surfaces, the 
sheet material bearing a removable pressure sensitive adhesive on at least 80% of 
its surface area, and the adhesive being disposable between the sheeting and at 
least one working surface so as to form an enclosure to isolate and contain a 
noxious material. 

Further, another alternative embodiment of the invention is a barrier 
system applicable to a structure having at least one non-working surface and one 
working surface, and a barrier sheet material having first and second major 
surfaces, the sheet material bearing a removable pressure sensitive adhesive on at 
least 90% of its surface area, and the adhesive being disposable between the 
sheeting and at least one working surface so as to form an enclosure to isolate a 
noxious material. 

The present invention also directed to the provision of an enclosure 
comprising elements to isolate a space containing noxious materials. The 
elements include at least one working surface and a layer of barrier sheet material 
having a first major surface and a second major surface, and a first lateral edge 
and a second lateral edge, with a removable pressure sensitive adhesive, covering 
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at least edge and intermediate zones of the first major surface of the sheet. The 
elements may further include: one or more other surfaces that are covered with a 
barrier sheeting having little or none of its surface area covered with a removable 
pressure sensitive adhesive; one or more working surfaces that are not covered 
5 with any plastic sheeting; or any number of temporary elements or panels. A 

temporary panel may be, for example, a rigid, semi-rigid or flexible plastic sheet 
material. 

In an embodiment that is suitable for asbestos abatement or remediation, a 
barrier sheet is preferably made from a polymeric film suitable to contain the 

10 particulate matter, wherein at least 90% of at least one major surface bears a 

removable pressure-sensitive adhesive. In some cases it is useful to have at least 
95% of at least one major surface bearing a removable adhesive, and in other 
cases it is useful to have at least 99%. The increased adhesion obtained by the 
greater area of the sheet covered with adhesive is preferable to reduce and 

15 preferably eliminate the occurrence of any breach of the controlled environment 
within the containment space, as discussed in the Background Section above. 

Further, an enclosure for asbestos abatement may comprise a plastic 
barrier sheet having a removable pressure sensitive adhesive that desirably 
remains intact for a period from about three hours or so after installation and 

20 under a negative pressure of -0.01 inches of water within the enclosure. In some 
cases, it is desirable for the enclosure to remain intact for a period of at least 12 
days after installation and under a negative pressure of -0.02 inches of water 
within the enclosure to meet some current regulations for asbestos abatement. 
Depending on any particular application, shorter time periods may need to be 

25 accommodated as well as even much longer time periods of 60 days or more. 

In another aspect of the present invention, any critical openings as may be 
identified in the working or non-working surfaces of a structure are preferably 
covered with a critical cover sheet. As used herein, critical openings, also referred 
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to herein as criticals, include windows, doorways, electrical and telephone outlets, 
air vents, heating vents, access panels, and the like. For purposes of this 
discussion, critical openings such as windows and doorways are considered to 
include the frame around the opening of the window or door. That is, the 
5 periphery of a window or door is preferably considered part of a critical opening, 
such as based upon the window or door opening and any molding that is attached 
around it. 

A critical cover sheet refers to a barrier sheet that preferably is 
substantially completely covered by a removable pressure sensitive adhesive for 

10 the purpose of enhancing the cover of such critical openings. However, a suitable 
critical cover sheet for critical openings may only be covered partially on a first 
major surface with a removable pressure sensitive adhesive. For certain 
applications it may be useful to use a critical cover sheet that is covered with a 
removable pressure sensitive adhesive on at least 80% of a first major surface, and 

1 5 in some applications it may be preferable to use a critical cover sheet that is at 
least 90% covered with a removable pressure sensitive adhesive. It is preferable 
for the critical cover sheet to be flexible, but flexibility may not be required for all 
types of critical coverings. In a preferred embodiment, the critical cover sheet is 
sized to include a peripheral portion that will extend beyond the periphery of the 

20 critical opening, but need not cover the entire working or non-working surface. 

Preferably, the critical cover sheet will not also cover the entire working or non- 
working surface. Instead, a flexible barrier sheet as described above and coated 
with a removable pressure sensitive adhesive or a non-adhesive coated barrier film 
may be placed over the critical cover sheet to isolate the surface or to form a part 

25 of an enclosure. The adhesive of the critical cover sheet may be the same as the 
adhesive on the flexible barrier sheet, or it may be different, such as comprising 
an adhesive that is specially formulated to stick to the surface of the critical 
opening. 
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In yet another method of the present invention, at least one critical opening 
of a non- working or working surface within a structural element of a preexisting 
structure is first covered with a critical cover sheet that is substantially completely 
covered on one major surface with a removable pressure sensitive adhesive. Then 
5 a flexible barrier sheet that is at least partially covered with a removable pressure 
sensitive adhesive can be placed over the non-working or working surface, 
covering the previously covered critical opening in the structure. Furthermore, an 
enclosure may be formed using the barrier sheet that has already been applied to 
the non- working or working surface and using one or more other adhesive coated 
10 or non-adhesive barrier sheets on other non- working or working surfaces. The 

enclosure can thus comprise a working surface containing noxious materials to be 
isolated for removal, while specifically isolating critical openings that may be 
present on working or non- working surfaces to prevent escape of the noxious 
materials. 

1 5 A barrier sheet in accordance with the present invention is preferably 

polymeric and flexible for ease of application to a working surface and ease of 
handling the sheet. For some applications, it may be useful to include a flame 
retardant material in or on the sheet, within the removable pressure sensitive 
adhesive, or both. A flame retardant in the sheet may be a coating on one or both 

20 major surfaces of the sheet, or it may be compounded into the material used to 
make the polymeric sheet. 

DETAILED DESCRIPTION 

Methods and systems in accordance with the present invention can be used 
25 to abate or remove physical material, such as including particulate matter, from 
buildings, ships, aircraft, recreational vehicles, tunnels, or other spaces by 
providing an isolated space. Likewise, such methods and systems are useable 
during the application of material (in gas, liquid or solid phase) to one or more 
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structural elements or to the use of controlled material within a contained space of 
an enclosure. The present invention finds particular applicability to any situation 
where a controlled environment is created within a contained space as based at 
least in part on structural elements of preexisting structure. A controlled 
5 environment may relate to its cleanliness, pressure, temperature, air flow, and the 
like, where any such conditions is to be preferably controlled for a period of time 
for the purpose of conducting another operation with such space under controlled 
conditions. The environmental conditions may result from any natural or artificial 
causes. A preexisting structure may comprise any number of structural elements 

10 including permanent or temporary components that form a basis for creating a 

contained space. Non-limiting examples of where and when methods can be used 
are: certain phases of building construction when it is desirable to isolate certain 
areas from dust contamination by containing the dust within an enclosure; 
remediation of asbestos in buildings; isolation of radioactive particles; and mold 

1 5 removal. Another non-limiting example of where this isolation system can be 
employed is to construct chambers in a medical facility to contain contagious 
viruses or bacteria to protect against the spread of disease. 

Methods in accordance with the present invention include the basic steps 
of providing a barrier sheet having first and second major surfaces and securing 

20 the barrier sheet material to a surface or surfaces of one or more structural 

elements of the area to be isolated. As used throughout this application, the term 
structural element means any different component or element that together make 
up a structure, including for example multiple walls, floors, ceilings, doors, 
windows or the like, or those components that can make up any wall, floor 

25 ceiling, door, window or the like. For example, a vent and wall or a window 

frame and window are considered different components even though both may be 
components of a wall or window. 
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Thus, a barrier can be created between structural elements for forming an 
enclosure at least partially around a working space or a working surface such as 
may comprise a noxious material or may contain a noxious material. The barrier 
sheet may be provided in various forms such as folded or unfolded sheets, rolls, 
5 and combinations thereof. The barrier sheeting can be secured to an internal or 
external surface or surfaces of such structural elements, whether part of a 
preexisting structure or including new or temporary additional structure. That is, 
any such structural component(s) or portion thereof can be inside the enclosure or 
outside the enclosure depending on whether the barrier sheeting is secured to 
10 internal or external surface portions of the structural component(s). 

For securing the barrier sheeting to the one or more structural component 
surfaces, it is an aspect of the present invention to provide a holding system as at 
least a part of the manner of securing the barrier sheeting to a surface that is 
integral with a surface of the barrier sheeting. Preferably, such a holding system 

15 is provided to the barrier sheeting along at least an edge portion thereof and one or 
more intermediate portions thereof for securing the barrier sheeting to a surface of 
a component at edge and intermediate locations. That way, the barrier sheeting is 
securable to structure at multiple points over one of its major surfaces to reduce 
the possibility of undesirable release of the barrier sheeting from structural 

20 surfaces. Depending on the application and environmental conditions of any 
particular enclosure or partial enclosure, such barrier sheeting can be provided 
with greater or lesser holding system power. 

The holding system itself is preferably provided as incorporated with the 
barrier sheeting, meaning that the holding system is provided as a component of 

25 the barrier sheet material as it may be applied to one or more structural surfaces. 

The holding system may be actually formed with the barrier sheeting, such 
as by making the barrier sheeting as an extruded or cast film with one or more 
formed components of an interlocking fastener system. Such fastener systems are 
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well know and conventional as comprising a component that interlocks with a 
corresponding other component that may be provided on another element. For 
example, a component of a zipper type fastener can be formed with a film to 
provide a barrier sheet and the other interlocking component can be provided to a 
strip, tape or other film that itself may be attachable to a surface, such as by 
mechanical fasteners (e.g. staples, nails, etc.) or bonding (adhesives or weld 
bonds). In accordance with the present invention, such a system would preferably 
include a holding system at least an edge portion of the barrier sheet and one or 
more intermediate locations. 

Otherwise, the holding system can be integrated with a barrier film as 
being applied to or attached with the barrier sheet material along a major surface 
thereof. As examples, a zipper system, hook and loop fastener system or other 
mechanical interconnect system, as are well known or developed, can be applied 
to a barrier sheet major surface by a bonding (adhesive or weld) technique. As 
further examples, transfer tape or double sided tape can be utilized as the holding 
system that when adhered to the barrier sheeting provides the integral barrier film 
and holding system in accordance with the present invention. As above, it is 
preferred that any such holding system be provided along at least an edge portion 
of a major surface of the barrier sheeting and over at least one intermediate 
portion of the same major surface of the barrier sheeting. 

A preferred embodiment of the present invention includes the provision of 
pressure sensitive adhesive as an integral component of a barrier sheet material. 
More preferably, such pressure sensitive adhesive is provided to a major surface 
of a barrier sheet material along at least an edge portion thereof and one or more 
intermediate locations for securing the barrier sheeting to multiple surface 
portions of structural components in creating a partial or complete enclosure. As 
described in greater detail below, the application of pressure sensitive adhesive to 
a barrier material, such as a film, can be accomplished in accordance with known 



14 



coating or forming techniques for applying the adhesive over all or any portion of 
the barrier sheet major surface. For the purpose of an understanding of many 
aspects of the present invention described below, this preferred embodiment of the 
present invention is discussed with an understanding that any of the other holding 
systems discussed, contemplated or suggested above can otherwise be substituted 
for the pressure sensitive adhesive as provided to a barrier material for the 
purposes of creating an enclosure or portion thereof. It is further contemplated 
that any combination of holding systems can be used selectively in accordance 
with the present invention over one or more surface portions of a major surface of 
a barrier material in creating a suitable barrier sheet. 

For convenience, barrier sheets in accordance with the present invention 
will be described in terms of a roll of barrier sheeting, such as comprising a 
polymeric film, that may be wound with an adhesive coated surface facing inward 
so that the sheet material itself protects the adhesive and in particular that of the 
outermost wrap. The adhesive surface may alternatively be wound facing 
outward, in which case a protective release liner may be attached to the adhesive 
surface of the outermost wrap to protect it from contamination. A liner may be 
used, if desired, in any case whether rolled inward or outward. An adhesive 
coated barrier sheet preferably has sufficient adhesive coverage in a sufficient 
amount (thickness or coating weight) on its surface(s) to prevent the sheet from 
pulling away from an intended surface during use, and is preferably removable 
from the surface when environmental control is no longer needed, such as after 
the abatement or removal of noxious materials is completed. A suitable adhesive 
preferably also is one that according to the coating manner and coating variables 
is of sufficient cohesive force for the intended application surface, and it is 
contemplated that different adhesives may be utilized based upon different 
intended application surfaces (e.g. for wood, metal glass, plastic, etc.). 
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The barrier sheet can tend to pull away from any surface to which it is 
attached for various reasons. For example, a pulling force can cause the barrier 
sheet to lose adhesion if the weight of the sheet material overcomes the adhesive 
force needed to keep it adhered to the surface(s), or when a partial vacuum is 
generated inside of the enclosure to contain noxious particulate material to 
prevent it from escaping into the surrounding area. As described in the 
Background Section above, under a partial negative vacuum within an enclosure, 
a barrier sheet with any significant portion without adhesive coating or that is 
taped to a wall at the edges will tend to billow away from the wall. This in turn 
can cause the sheet to pull away from the surface and collapse part or all of the 
enclosure. The barrier sheets can be subject to many other forces or conditions 
that can adversely affect adhesion including the application of a direct or indirect 
force, whether as a positive or negative force, or by conditions, such as 
temperature, humidity, light, and the like. The adhesive used or amount coated 
(percent coverage, coating pattern and/or coating weight) may be chosen as well 
for such conditions. 

In the practice of the invention, the barrier sheet material preferably has a 
sufficient amount of adhesive and of the appropriate type of adhesive for the 
surface to which the barrier sheet will be attached. While it is desirable in some 
cases to have the sheet material substantially completely covered by a removable 
pressure sensitive adhesive, complete coverage is not necessary, as long as the 
adhesive that is present has sufficient holding power to keep the enclosure intact 
for the duration it is needed and under the expected conditions. By substantially 
completely covered, it is meant that at least 95% of the surface of the sheet 
material is covered by the adhesive. In some cases a film that is only partially 
coated on at least one of its major surface(s) will suffice. This may be true when 
partial vacuum is not to be generated within the enclosure or when the enclosure 
will be up for a short period. 
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In accordance with the present invention, it is desirable that at least 20% of 
the surface area of the sheet be adhesive coated and that adhesive zones be 
provided at least along an edge portion and an intermediate portion to reduce 
billowing. In some cases it is desirable that at least 50% of the surface area of the 
sheet is adhesive coated, and in some cases it is desirable that at least 80% of the 
surface area of the sheet is adhesive coated. The adhesive may be coated in a 
continuous coating, in a discontinuous pattern, or a combination thereof. It is 
generally desirable to have a continuous coating of the adhesive along a lateral 
edge on at least one major surface of the sheet to provide a seal between a surface 
and the sheet. A sheet that is adhesive coated along one lateral edge on one major 
surface may further include an adhesive coated in a random or ordered pattern on 
one or more intermediate portions or entirely over the sheet major surface. 

In one embodiment, the barrier sheet forms an enclosed space so that the 
noxious material is contained within the enclosed space. Particulate materials can 
subsequently be removed, for example, by filtering the air within the space 
through an appropriate particulate filter, misting the area with water and 
vacuuming or wiping to remove the particles, or encapsulating the particulates 
with film forming materials. In some cases, it may be useful to enclose and seal 
off the space with one or more barrier sheets in accordance with the present 
invention, and then to apply a negative pressure within the enclosed space to 
prevent the particulates from escaping from the space. The negative pressure may 
cause some billowing of the barrier sheet from the surface, although it is desirable 
to reduce such billowing. Billowing can be acceptable as long as the enclosure 
remains intact, e.g., it does not fall down, collapse, tear, pull away form the 
surface, etc. during the time it is needed. It is preferable to use adhesive coated 
plastic sheet material as the barrier sheet that substantially reduces or minimizes 
billowing. For abatement of asbestos or the like, it is useful that the enclosure 
should remain intact, e.g., maintain an isolated space, under a negative pressure of 
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0.02 inches of water, measured by a continuously recording manometer, as 
required by current regulations for asbestos abatement. 

The invention also relates to a system of abatement of physical materials 
(including noxious or any other materials where controlled removal is desired) 
having an isolated space formed, at least in part, by a barrier sheet, that is at least 
partially coated on at least one major surface with a removable pressure sensitive 
adhesive, so that the barrier sheet can be adhered to at least one surface 
surrounding the isolated space at edge and intermediate zones. The space may be 
entirely surrounded with the adhesive coated barrier sheet, partially surrounded 
with the adhesive coated barrier sheet, or it may have the adhesive coated sheet on 
one surface while the remainder of the enclosure is formed by non-adhesive 
coated film. The surfaces surrounding a space can include permanent structures, 
such as walls, ceilings, and floors or temporary structures, such as temporary 
walls or supports provided just to define the desired enclosure space. 

For convenience, the following invention aspect is described using, as a 
non-limiting illustration, asbestos abatement in a conventional structure having 
four walls, a floor, a ceiling, and critical openings, i.e., windows, a door, light 
switches, heating vents, cold air return vents, phone jacks, and power outlets. In 
such example, a barrier sheet material that is preferably completely covered with a 
continuous coating of a pressure sensitive adhesive and that is removable from a 
painted drywall surface can be used. The exposed wall and floor surfaces of the 
room are sealed off with adhesive coated barrier sheets to form an enclosure with 
a controlled internal environment; a negative pressure is generated within the 
enclosure to prevent escape of the asbestos particles and to exhaust the air from 
within the enclosure out through a duct connected to a filter; the asbestos is 
removed by collecting in the filter; all of the exposed surfaces of the enclosure are 
washed with an aqueous solution, and the barrier material is removed in 
compliance with asbestos abatement regulations. One suitable barrier sheet 
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material is a 0.006 inch thick low density polyethylene (LDPE) sheet, with or 
without fire retardant, that is coated on one side, i.e., one major surface, with a 
removable pressure sensitive adhesive. A suitable product is commercially 
available as product no. 10WH06 from Bearacade Products LLC, of Forest Lake, 
5 Minnesota. 

As an example, the asbestos can be located above the ceiling as insulation 
around hot water pipes. In practice, the critical openings within the room, as 
discussed above, are preferably each covered with a piece of fully adhesive coated 
sheet so that the piece extends past the peripheral edge of each opening with 

10 sufficient adhesive force to maintain the seal when a negative pressure of 0.02 
inches of water is generated within the sealed room. Typically, the piece may 
extend two to six inches past the edge, or the edges may be secured with tape, for 
example, duct tape. Preferably, a substantially completely adhesive coated sheet 
is used for both the critical openings and the walls with the critical openings so 

1 5 that the critical coverings are even better situated to remain in place. The 

adhesive coated sheeting on the walls provides additional support for the critical 
coverings while the enclosure is under negative pressure. Next, a floor can be 
prepared by preferably laying down two layers of adhesive coated barrier sheet on 
it. The first layer of sheeting is applied by adhering the leading edge of a roll of 

20 sheeting to the floor adjacent one wall, unwinding the roll across the floor and 
adhesively securing at least intermediate adhesive zones of the sheet to the floor, 
and cutting off the sheet when the opposite wall is reached. When the sheet 
material is provided in rolls having widths that are narrower than the width of the 
room, multiple strips can be laid, for example, approximately parallel to each 

25 other on the floor with the lateral edges of each strip overlapping the adjacent strip 
to provide sealed seams. Where the adhesive is coated over the sheet on a major 
surface thereof (as a pattern or totally), the intermediate zones and edge zones 
fully hold the barrier sheets in place to the floor and all edges. 



19 



The walls can then be covered by attaching sheets of the adhesive coated 
sheet with overlapping seams to seal the room from the ceiling to the floor. The 
width of the rolls used to cover the various parts of the enclosure can vary from 
wide to narrow depending upon the size of the area to be covered. For example, 
5 on wide hallways and walls, rolls 60 inches wide and wider may be used, and in 
narrow areas, rolls as narrow as 4 inches may be advantageous. A roll of sheet 
may be applied either horizontally, e.g., the lateral edges of the sheet are nearly 
parallel to the floor, or vertically, e.g., the lateral edges of the sheet are nearly 
perpendicular to the floor. Other angular or non-regular application methods are 

10 also contemplated. In general, it may take less time to apply the sheet in 
horizontal placement because fewer individual strips would be required. 
Horizontal placement is most suitable for long hallways and long rooms. Vertical 
placement may be desirable for rooms with high ceilings. Additionally, vertical 
placement is preferred when the receiving surfaces are porous or textured. The 

1 5 adhesive coated films preferred according to this invention tend to adhere more 
readily to smooth flat surfaces than textured or porous surfaces. Ceramic tile 
walls and walls constructed with drywall materials are examples of surfaces where 
horizontal placement of the film may be preferred and concrete block walls are an 
examples of where vertical placement may be preferred. To complete the 

20 enclosure, a second layer of floor sheeting is preferably adhered over the entire 

surface of the first sheet and extending up the wall and overlapping the wall sheet 
to make a more effective seal at the floor to wall juncture. A typical overlap of 
the floor sheet over the wall sheet is about 12 inches. Preferably, if multiple strips 
of sheeting are needed to form a second layer of floor sheeting, the strips of the 

25 second layer are applied at approximately a 90-degree angle to the first layer to 
avoid having seams line up on top of each other. A door opening can be sealed 
with one layer of an adhesive coated sheet, and optionally or as required, an 
appropriate one-way air valve can be installed. According to this example, the 
ceiling would be considered a working surface (where abatement is to take place) 
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and thus would not be covered. A negative pressure of about 0.02 inches of water 
is then generated within the enclosure by providing, for example, a duct and fans 
to continuously draw air out of the room and through a particulate filter to provide 
the needed negative pressure. Creases that may have been formed during the 
application of the wall and floor sheeting may open to form tunnels which can 
become larger with time. Tunnels can be easily eliminated by pressing on them to 
reseal the crease. Pressure sensitive adhesive is preferably provided to be 
sufficient to close the tunnels and prevent them from enlarging. The pressure 
within the enclosure may be monitored using a continuously recording 
manometer. After the enclosure is completed, the asbestos or other physical 
material, which is typically found in a variety of building materials, can be 
removed. Following removal, the exposed surfaces of the sheet may be washed 
with water, or sprayed with water and mechanically vacuumed. Finally, the 
enclosure can be removed by pulling the sheets away from the walls and floors. 

Methods of the present invention provide for a faster way of forming an 
enclosure. The labor-intensive steps of spraying adhesive as a primer onto the 
wall, taping, and mechanically tacking the sheets onto the walls are eliminated. 
When a construction project requires asbestos abatement as part of the project, all 
other phases of the project are delayed until the asbestos removal component is 
completed. The methods taught by this invention significantly reduce the time 
required to complete the removal of asbestos, and consequently the entire project 
is shortened, which can result in a considerable reduction in labor costs. On some 
jobs the time to complete the abatement phase can be reduced by 75%. 

During the abatement process, negative pressure inside the enclosure can 
cause the walls of prior art enclosures to billow out away from the walls. As 
described above in the Background Section, this can cause the duct tape to peel 
away from the wall or floor causing the sheet in some part of the enclosure to be 
subject to puncture or tear from workers' tools or pull away completely and 
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collapse, or partially collapse, the enclosure. Such a containment failure, and 
possible escape of particulate matter, creates a breech of containment which is a 
reportable violation under some state regulations. 

Methods in accordance with the present invention, provide enclosures that 
5 are less likely to pull away or billow from the walls when negative pressure is 

created within the isolated space, creating a more safe and more secure enclosure, 
and a more efficient workspace. When using these methods, the negative 
pressures generated in the enclosure can be significantly increased, e.g. to about 
0.04 inches or more of water, to provide additional assurance that the containment 

1 0 will be safe. An enclosure of the present invention is also easier to clean because 
the sheet surfaces are adhered tightly to the wall and floor surfaces so that they 
can be washed with water and mechanically vacuumed. 

Further, when there is a negative pressure within the enclosure, creases 
that were formed during the application of the wall and floor sheeting may open to 

1 5 form tunnels. However, pressing on the creases reseals them and avoids the 
formation of tunnels. 

While specific requirements need to be met for the sheet for asbestos 
abatement, the invention contemplates the formation of enclosures for isolating 
surfaces from other noxious contaminants or any other physical material that do 

20 not have as stringent or any regulatory requirements, as do the enclosures for 

asbestos abatement, e.g., the thickness of the sheet or fire retardants in the sheet. 
Further, enclosures may not require the entire sheet to be adhered to a wall. For 
example, an adhesive coated sheet is attached to the opposing walls of a hallway, 
but the open ends of the hallway can be enclosed with a non-adhesive sheet. 

25 Additionally, not all enclosures need to maintain a negative pressure so the 
adhesion requirements can be lower for some uses, such as nuisance dust 
isolation. 



22 



In one barrier sheet embodiment of the invention, a barrier sheet can be 
coated along at least one lateral edge portion of one major surface and at least one 
intermediate portion of the same major surface with a pressure sensitive adhesive. 

In another barrier sheet embodiment of the present invention, the barrier 
sheet can be coated along both lateral edges and an intermediate zone of one 
major surface with a pressure sensitive adhesive on one major surface. 

In yet another embodiment, the sheet can be coated along one or both 
lateral edges of both major surfaces. 

In still another embodiment of the invention, a strip of the adhesive coated 
sheet acts can be utilized as a "target tape" that is removably adhered to a surface, 
and a barrier sheet can then be attached to this target tape. The barrier sheet itself 
may or may not be adhesive coated or provided with any holding system of any 
kind. For example, the target tape may be applied to the wall adjacent to the 
ceiling and preferably to one or more at least an intermediate regions of the 
surface, and a barrier sheet can then be attached to the target tape with a tape, e.g., 
duct tape, with an adhesive that may be either a removable adhesive or one that 
adheres permanently to the target tape, or directly with any adhesive or other 
holding system discussed or suggested above. In this embodiment, the a target 
tape having adhesive coating can be preferably two to twelve inches wide to 
provide sufficient holding power. Such a target tape system may be provided and 
used selectively. That is, a target tape may be used at one of an edge portion or 
intermediate portion and not at another portion that may instead have a different 
holding system used there. 

As yet another alternative, a target tape can be utilized for adhesion and 
surface release purposes. For example, it may be desirable to cover and adhere a 
barrier sheet to a surface of a certain material that may have release properties 
different from that for which the barrier sheeting is particularly designed or the 
barrier sheet may be adhered to multiple different surfaces. The barrier sheet may 
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include a pressure sensitive adhesive that was provided with an expectation for 
adhesion to one type of surface with a more or less aggressive adhesion than with 
other surfaces that may also be encountered in constructing an enclosure. So, a 
target tape or film portion can be provided with a different adhesive that is better 
5 suited for the surface to be covered for adhering and/or releasing better, and then a 
barrier sheet can be adhered to the outside surface of the target tape. That way, 
the target tape with adhere and/or release as desired from the covered surface. As 
above, the use of such target tapes or films can be done selectively as needed. 

Suitable barrier sheet materials include polymeric films that can be made 

10 from any polymeric material that can be formed into a sheet including, as non- 
limiting examples, polyethylene, e.g., low density, linear low density, medium 
density, high density, and blends thereof; polypropylene; polyester; polyvinyl 
chloride; nylon; and polycarbonate. 

While the thickness of the sheet may be 0.030 inch or more, it may be 

15 desirable to choose sheets below about 0.010 inch for cost considerations, or when 
it is desirable that the sheet be more flexible. In general, it is desirable to have the 
sheet material as thin as is feasible, but compliant to any regulatory considerations 
in such cases as asbestos removal, which requires at least 0.006 inch sheet in some 
cases. In general the combined properties of the sheet and the adhesive, e.g., 

20 tensile, stretch, thickness, flexibility, etc., can provide the properties needed to 

handle the sheet, e.g., the ability to pull the sheet off of a roll and apply it without 
excessive wrinkling. In some instances, thinner sheets or films are desirable, e.g., 
less than about 0.010 inch, and more desirably less than about 0.007 inch, because . 
thinner films are less costly, are less likely to pull away from a surface from its 

25 own weight, and the flexibility increases contact of the adhesive to the surface by 
conforming to irregular surfaces. Preferably sheet thickness can range from about 
0.001 to about 0.008 inch. 
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Sheets useful for the invention may also include additives in the amounts 
suitable for their end use. Examples of additives include flame-retardants such as 
antimony oxide, ammonium sulfamate, zinc borate, antimony oxychloride, 
ammonium bromide, hydrated aluminum oxide, phosphonitrilic chloride, 
bromonated alkoxydiphenyl sulfone, chlorendic anhydride, chlorinated paraffins, 
dyes, pigments such as carbon black, and fillers such as calcium carbonate, talc, 
and silica. Such additions may be applied as a coating or within a layered 
construction, or may be blended or otherwise incorporated within the adhesive, 
film structure or other material composition. 

The barrier sheeting for sealing critical openings or other enclosure 
surfaces may be of many different widths and can be applied using a mechanical 
dispenser as supplied from a continuous rolls of sheeting or from a stacked pad or 
pieces of adhesive coated sheeting with or without release liner that is to be 
removed prior to the barrier sheet being applied to a surface. The adhesive coated 
barrier sheet of this invention may be opaque, translucent, transparent, colored, 
printed, or natural. When a sheet is used that is difficult to see through, a 
transparent window, of non-coated or adhesive coated transparent sheet material, 
may be applied over a hole cut in the sheet in at least one wall portion to aid 
workers, supervisors, and inspectors to see into and out of the enclosure. Also, 
the backside of the floor sheet may be provided with a feature to increase foot 
traction and reduce slippage, especially when wet, e.g., textured surfaces or added 
grit. 

A suitable adhesive is one that adhesively secures the sheet to any surface 
during the enclosure process. It is also desirable that the adhesive be removable 
from the surface after the enclosure process, typically from one to 60 days after 
initial application, such as to accommodate an abatement process. Suitable 
pressure sensitive adhesives are acrylic adhesives, block copolymer natural or 
synthetic rubber adhesives, polyvinyl alcohol, polyvinyl acetate, polyurethane, 
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and adhesive blends. Fillers may also be incorporated in adhesives to enhance 
physical properties and lower costs and crosslinking agents may be added to 
increase the cohesive strength of the adhesive. The selection of an appropriate 
adhesive is somewhat unique to the surface that the adhesive must adhere to. 
Formulations can be provided by those skilled in the adhesive arts. 

Logo, indicia, or other printing may be added to the adhesive coated sheet 
for identification, detackification of specified adhesive areas, or instructional 
purposes. 

The adhesive may be coated as a continuous layer onto the plastic sheet, 
i.e., with 100% coverage, or it may be coated on only portions of the sheet. The 
adhesive may be coated in regular, i.e., defined, patterns, or irregular, i.e., random, 
patterns, or a combination of both regular and irregular patterns. For example, it 
may be coated in stripes (e.g., straight stripes along the length or width of the 
sheet, wavy lines, cross hatch or grid patterns, etc.), spots (e.g., dots, geometric 
shapes, alpha numeric shapes, etc.), or combinations thereof. For example, a 
plastic barrier sheet may be coated on the lateral edges of one major surface with a 
continuous coating, while a central portion of the sheet may be coated with 
regular or irregular spots. 

The value, uniqueness, and utility of the present invention are further 
illustrated in the following non-limiting examples. 

EXAMPLES 

Comparative Example 1 : Standard Industry Method 

A low nap industrial grade carpeted room measuring approximately 17 
feet by 1 7 feet with painted drywall construction was prepared as a containment 
enclosure for the removal of asbestos according to standard industry practice. 
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Step 1 - Covering or sealing of the critical areas of the containment. 

A 0.006 inch thick fire retardant low density polyethylene sheet was cut to 
appropriate sizes to sufficiently cover and seal seven electrical service outlets, two 
light switches, two 36 inch by 60 inch window openings, three 24 inch by 24 inch 
5 ceiling ventilators, and four 24 inch by 24 inch fluorescent ceiling lights. The cut 
pieces of plastic sheet were sized four inches wider than the opening to be covered 
in the length and width directions, and were attached over the openings and 
secured to the surrounding wall using two inch wide duct tape, Nashua No. 398, 
manufactured by Tyco Adhesives, Norwood, Maine. 

10 

Step 2 - Application of wall sheet 

The wall was covered from floor to ceiling with 0.006 inch fire retardant 
low density polyethylene sheet manufactured by Polar Plastics, North St. Paul, 
Minnesota, as follows. To facilitate the application of the wall sheet and to insure 

15 good bonding of the duct tape, spray adhesive, Spray Tac No. 04320 

manufactured by Grayling Industries, Inc., Alpharetta, Georgia, was sprayed, as a 
primer, approximately two inches from the ceiling, in a continuous pattern 
approximately four inches wide around the perimeter of the room. Next, a piece 
of the polyethylene sheet, 20 feet wide, was unfolded. While standing on a ladder 

20 the workman began to cover the walls by adhering the edge of the sheet to the 

area of the walls that had been sprayed with adhesive. To prevent the sheet from 
falling, short strips of duct tape were intermittently taped over the sheet to the 
wall. To provide for a more secure seal and attachment, a second continuous strip 
of duct tape was applied over the intermittent strips. The lower end of the draping 

25 sheet was then taped to the baseboards. 
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Step 3 - Application of floor sheet 

Two layers of 0.006 inch of fire retardant polyethylene sheet were used to 
cover the floor. The first layer was attached to the floor, adjacent to the 
baseboards, with duct tape. The second layer of sheet was oversized and attached 
in such a manner that the sheet covered the entire floor and extended up the wall 
overlapping the wall sheet at least 12 inches. The floor sheet is secured to the 
wall sheet by applying duct tape to the overlapped areas to provide a seal at the 
floor sheet - wall sheet juncture. 

Step 4 - Creating negative pressure in the containment 

A fan was placed in the doorway of the room and'the openings around the 
fan were covered with 0.006 inch fire retardant LDPE sheet using duct tape to 
attach the sheet to the frame surfaces of the door and to the exterior surfaces of the 
fan frame. To allow air into the containment area, a one-way air valve, commonly 
called a " Z Flap," was created in the sheet covering the doorway. A negative 
pressure of -0.02 inches of water was created and maintained, by manipulating the 
size of the air valve, and maintained while the fan was operating in an exhaust 
mode. The pressure was monitored using a continuous recording manometer. 

Step 5 - Final cleaning of the containment 

The asbestos containing material was removed. The interior exposed 
surfaces of the enclosure were cleaned using mechanical vacuuming, and washing 
all surfaces with water. 

Step 6 - Disposal of containment materials 

All materials used to fabricate the containment were carefully removed, 
folded in upon themselves, compacted, and placed in large plastic bags for 
disposal. 



28 



Example 2: Two Layer Enclosure Using Adhesive Coated Sheeting of the Present 
Invention 

A low nap industrial grade carpeted room measuring approximately 1 7 
feet by 17 feet with painted drywall construction was prepared as a containment 
5 enclosure for the removal of asbestos. Each of the barrier sheets as applied and 
discussed below comprised a 0.006 inch fire retardant pressure sensitive, 
releasable, adhesive coated LDPE (low density polyethylene) sheet, available 
from Bearacade Products LLC, Forest Lake, Minnesota, as product number 
10FR06A-28200 substantially completely covered with an acrylic type pressure 
1 0 sensitive adhesive. 

Step 1 - Covering or sealing of the critical areas of the containment 

A barrier sheet material as described above was used to cover and seal the 
following openings: seven electrical service outlets, two light switches, two 36 

15 inch by 60 inch window openings, three 24 inch x 24 inch ceiling ventilators, and 
four 24 inch x 24 inch fluorescent ceiling lights. The critical openings were 
covered and sealed by placing or holding a roll of adhesive coated sheet below the 
opening to be covered, and upwardly pulling the sheet from the roll to a point 
sufficiently above the opening, at which time the sheet was cut, and then wiped 

20 down to adhere it against the wall and over the opening. To insure a good seal, 
the widths of rolls were selected to insure that the openings were covered with 
excess sheet on all four sides of the opening. The sheet covering the windows 
was 12 inches wider than the window opening, the sheet covering the light switch 
openings and electrical outlets was 4 inches wider than the opening, and the sheet 

25 covering the lights and ventilators was 4 inches wider than the opening. 
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Step 2 - Application of first layer of floor sheet 

A first layer of 48 inch by 0.006 inch pressure sensitive releasable 
adhesive coated, fire retardant LDPE sheet was used to cover the floor. The first 
layer was adhesively attached to the floor by starting at the juncture of the wall 
5 and floor and unwinding the roll of coated sheet material to the other end of the 
floor. A second length of adhesive coated sheet material was then attached 
parallel to the first sheet with 3 inch overlap. The process was repeated until the 
entire floor was covered. The sheet was then wiped down to insure that it was 
adequately attached to the floor. 

10 

Step 3 - Application of wall sheet 

The wall was covered using 48 inch wide by 0.006 inch pressure sensitive 
releasable adhesive coated fire retardant sheet, by applying the sheet to the walls 
in a horizontal configuration. Starting at one corner of the room and near the 

15 bottom of the wall, the sheet was attached to the wall with approximately 12 

inches of overlap onto the carpet. This was done by placing the adhesive side of 
the leading edge of the roll against the wall and wiping it down with a soft bristle 
brush to achieve anchorage of the sheet to the wall, thus allowing the roll to be 
unwound by pulling and simultaneously attaching the sheet to the wall. In this 

20 manner one wrap of sheet was applied to the perimeter of the room with 

approximately 12 inches of the width extended onto the floor. This process was 
repeated upwardly, with approximately 3 inches of overlap at the seams, until the 
wall was covered from floor to ceiling. The sheet was then wiped down with 
brushes to maximize the surface area of contact between the sheet and the wall. 

25 In addition, care was taken to insure that the wall sheet was adhering to and 
around the peripheral areas of the sheet covering the critical openings. 
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Step 4 - Application of second layer of floor sheet 

A second layer of floor sheet, of the same construction as the first layer of 
floor sheet, was applied 90-degrees to the first layer in parallel overlapping 
lengths using the method described in Step 2. The length of the second layer of 
5 floor sheet was such that the ends extend approximately 12 inches up the walls, 
which results in a 24" overlapping joint with the wall sheet. The process was 
repeated until the entire floor was covered. 

Step 5 - Creating negative pressure in the containment 

10 A fan was placed in the doorway of the room and the openings around the 

fan were covered with 0.006 inch pressure sensitive releasable adhesive coated 
fire retardant LDPE sheet that was attached to the frame surfaces of the door and 
to the surfaces of the fan frame. To allow air into the containment area, a one- 
way air valve, commonly called a "Z-Flap," was created in the sheet covering the 

1 5 doorway. A negative pressure of -0.02 inches of water was created and 
maintained while the fan was operating in an exhaust mode. 

Step 6 - Final cleaning of the containment 

Cleaning of the enclosure was accomplished by mechanical vacuuming, 
20 and washing of all surfaces with water. 

Step 7 - Disposal of containment materials 

All materials used to fabricate the containment were carefully removed, 
folded in upon themselves, compacted, wrapped with pressure sensitive adhesive 
25 coated sheet, and properly disposed. 

Various tests and observations considered important to the asbestos 
abatement industry were performed on the installations described in Reference 
Example 1 and Example 2. The data in Table 1 show the results of these tests and 
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observations, and illustrate the advantages of the enclosure of the present 
invention. 

1 . The installation time was the time needed to complete the enclosure. 

2. A negative pressure of 0.02 inches of water was applied within the enclosure. 
Within 60 minutes of applying the pressure, billowing of the plastic sheeting 
was noticed in both installations on the wall and the floor. The amount of 
billowing was measured as the maximum distance the plastic sheeting 
protruded from the wall. 

3. The installation was monitored for several days and data and comparisons 
were reported after approximately 48 hours under negative pressure. 

4. The pressure within the enclosure was further reduced to -0.04 inches of water 
to evaluate the stability of the installation. 

5. The wall and floor surfaces were examined to determine the amount of 
damage to the surfaces after the enclosure was removed. 

6. The clean up and disposal of the plastic sheeting for both installations was 
accomplished by washing down the walls and vacuuming using a standard wet 
and dry vacuum. The sheeting was disposed of by compressing into a mass 
and inserting into a disposal bag. 

7. The efficacy of the installations were compared by assessing the quality of the 
seal, the safety of walking on the covered floor, and the general ability of the 
method to conform to asbestos abatement regulations of the State of 
Minnesota. The quality of the seal was judged to be poor if the sheeting 
detached or fell off under a negative pressure. 
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Table 1 - Comparison of Resu 


ts 




Reference Comparative 
Example 1 
Standard Method 


Example 2 
Invention Method 


Installation Time 


114 minutes 


60 minutes 


Billowing - 
under pressure 
of -0.02 
inches water 


Wall 


More than 2 feet; sheet 
fell off wall 


opouy, icss uidn z 
inches 


Floor 


About 1 foot 


Spotty - less than 1 inch 


Two-day 
stability 


Wall 


Reattached twice 


Remained attached 


Floor 


Corner areas detached 


Remained attached 


Stability - 
under pressure 
of -0.04 
inches water 


Wall 


Sheets immediately fell 
from the wall 


Still attached after 14 
days 


Floor 


Sheets immediately 
billowed up from the 
floor 


Still attached after 14 
days 


Damage 


Wall 


Significant removal of 
paint from the 
wallboard surface 
where duct tape was 
applied 


Negligible amounts of 
paint removed 


JT 1UUI 


None 


None 


ilUllvJl V W 

Clean Up 


Wall 

tt ail 


Significant amounts of 
duct tape adhesive 
were left on the walls 


Negligible - sheets 
removed easily with 
adhesive remaining 

aUIlCICU LU LI1C MICC lo 


Cleanup and 
disposal 


Vacuuming 


Difficult on billowed 

MICC I 


Remained flat for easy 
use of vacuum cleaner 


Wash down 


Easy 


Easy 


Disposal 


Somewhat difficult to 
place in bag when 
compressed 


Sheeting stuck to itself 
when compressed; 
remained compact 


Efficacy 


Seal quality 


Poor 


Excellent 


Floor safety 


Slippery-top sheet slid 
on bottom sheet 


Not slippery 


Regulations 


Does not conform 


Conforms 
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Comparative Example 3 and Example 4 in accordance with the Present Invention: 
Single Layer Enclosure Using Non- Adhesive Coated Sheeting and Adhesive 
Coated Sheeting 

A room with a concrete floor measuring approximately 10 feet by 20 feet 
5 with a painted sheetrock wall (drywall) construction was prepared as a 

containment enclosure for the removal of asbestos using non-adhesive coated 
sheeting as Reference Example 3 and using adhesive coated sheeting in 
accordance with the present invention as Example 4. In both cases a single layer 
of sheeting was used to cover the walls and floor. 

10 

Comparative Example 3 - Single layer of non-adhesive coated sheeting 

The room was prepared using a single layer of non-adhesive coated 
sheeting as described in Reference Example 1. A single layer of sheeting was 
attached to the wall surfaces covering all critical openings and wall using duct 
1 5 tape around all edges. The floor was also covered with a single layer of non- 
adhesive coated sheeting and attached with duct tape. 

Example 4 - One layer of adhesive coated sheeting 

A single layer of adhesive coated sheeting material was attached to the 
20 wall surfaces covering all critical openings and wall surfaces at the same time, 
using the techniques described in Example 2. The floor was also covered with a 
single layer of non-adhesive coated sheeting. 

After each of the installations were completed, a negative pressure of - 
0.036 inches of water was created and maintained within the enclosure. 
25 Observations and results are displayed in Table 2. 
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"able 2 - Comparison of Results 




Reference 2 

Comparative Example 3 
Non-adhesive coated 


Example 24 
Invention Method 


Installation Time 


65 minutes 


37 minutes 


Stability- 
under pressure 
of -0.036 
inches water 


Wall 


Detached in 10 minutes 


Still attached after 24 hours 


Floor 


Detached in 3 minutes 


Still attached after 24 hours 



ExampleS: Water Infiltration Test 

For Example 5, a containment enclosure was formed as described in 
Example 2 using with two layers of 0.006 inch adhesive coated sheet material 
except, that the floor was a concrete floor. A four-inch diameter circular piece of 
the two layers of the sheet covering the floor was removed, exposing the floor. 
Tap water was flooded onto the surface of the covered floor surface to a depth of 
about one inch, and left for about 10 hours. Then the water was removed and a 
one inch wide annulus of sheet was removed to enlarge the opening from 4 inches 
to 6 inches in diameter. The migration of water under the sheet was measured and 
found to have propagated l A inch. In comparison, it is noted that during pressure 
washing of the enclosure of Reference Example 1, water had migrated under cuts 
and tears in the poly flooring to soak the entire floor, requiring extensive cleaning 
after the barrier was removed. 

The invention is not limited to the specific embodiments described above, 
but is defined by the claims and equivalents thereof. 
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